Barberry (Berberis vulgaris L.) is widely cultivated in
Iran and is a shrub of the family Berberidaceae. The South Khorasan Province in Iran is the main area of barberry production, especially Birjand and Qaen (Tehranifar, 2002) . Plant-parasitic nematodes are common in agricultural areas, and some can become agents of damage when populations grow above economic threshold levels. There has been no information about the plant parasitic nematodes associated with B. vulgaris in Iran. To fill this gap, this study aimed to determine the plant-parasitic nematodes in the main area of barberry production in South Khorasan Province, eastern Iran. During nematode surveys conducted in 2012-2013, we detected three new Boleodorus species (Alvani et al., 2013) . Additional data about the plant parasitic nematodes in eastern Iran are presented hereafter through the identification of four new records: Merlinius acuminatus; Geocenamus dobroticus, belonging to the family Dolichodoridae; Paratylenchus vandenbrandei, belonging to the family Tylenchulidae; and Criconemoides morgensis, belonging to the family Criconematidae.
A total of 130 soil samples from the important crop Berberis vulgaris were collected in 2012-2014 from 20-to 50-cm soil depth in the South Khorasan Province of Iran.
Nematodes were extracted from soil samples using the tray method (Whitehead and Hemming, 1965) .
Specimens were heat-killed by adding boiling 4% formalin solution, and were then transferred to anhydrous glycerin according to De Grisse (1969) . Measurements and drawings were performed using a drawing tube attached to an Olympus BH 2 light microscope (LM). Morphometric abbreviations and ratios were used in the present study (Siddiqi, 2000) . Nematodes were identified based on morphological and morphometric characteristics, using identification keys (Raski, 1975; Huang and Raski, 1987; Geraert, 2010 Geraert, , 2011 Female: Body arcuate, 479-899 µm (700.7 ± 120.8). Body annuli fine, 0.7-1.2 µm apart in the middle of the body. Lateral fields with six lines only in five specimens, in others the lateral lines were not obvious. Lip region dome-like, 2.5-5 µm high and 7-9 µm wide at base, with 5-7 annuli. Stylet 11.5-15 µm (13.1 ± 1), knobs rounded posteriorly. The orifice of the dorsal gland (DGO) opens 1-2 µm posterior to stylet base. Median bulb oval, 12-15 µm high and 8-11 µm wide. Basal bulb saccate, 20-26 µm high and 10-13.5 µm wide. Excretory pore at 78-150 µm (114.2 ± 16.5) from the anterior end of the body. Spermatheca with lobes. Vulva with a small epiptygma. Tail straight to arcuate, elongated conoid, 50-80 µm (69.3 ± 8.7), terminus abruptly narrowed to form a process or Material examined: 16 females from one location, in good state of preservation (Figure 2) .
Measurements: See Table 1 . Type habitat and locality: Recovered from soil samples collected from the rhizosphere of B. vulgaris in the village of Mokhtaran, South Khorasan Province, eastern Iran. GPS coordinates: N 32°28ʹ9.18ʺ, E 59°22ʹ21.54ʺ.
Female: Body slightly arcuate, 751.5-1000 µm (874.8 ± 66.9). Cuticle with fine annulations, 2-2.8 µm wide. Lateral fields with six lines. Head rounded and distinctly offset, moderately sclerotized, with 5 annuli, 4-5 µm high and 7.5-9.5 µm wide. Stylet 22-24 µm (23.6 ± 0.3), knobs rounded, sloping posteriorly. The orifice of the DGO opens 2-2.5 µm posterior to stylet base. Median bulb oval, 18-23.5 µm high and 11-15 µm wide. Excretory pore at 117-132 µm (127.7 ± 5.8) from the anterior end of the body. Basal bulb pyriform, 28-33 µm high and 14.5-17.5 µm wide. Vagina moderately thickened. Spermatheca slightly dorsally situated. Tail subcylindrical, 50-63 µm (56.5 ± 3.4), 27-30 ventral tail annuli, with widely rounded terminus, bearing 2-4 large annuli, hyaline layer is 3-5 µm thick.
Male: Not found. Remarks: General description of this species and morphometric measurements closely fit the original description. G. dobroticus has to be compared with near species, G. gatevi and G. tenuidens. It has been differentiated from G. gatevi and G. tenuidens in number of tail annuli (27-30 vs. 21-24 and 45-80 in the two latest species, respectively) and annuli width (2-2.8 vs 1.6 and 1). The species represents a new country record for the Iranian nematode fauna.
Criconemoides morgensis (Hofmänner and Menzel, 1914) Material examined: 13 females from one location, in good state of preservation (Figure 3 ). Table 2 . Type habitat and locality: Recovered from soil samples collected from the rhizosphere of B. vulgaris in the village of Nehbandan, South Khorasan Province, eastern Iran. GPS coordinates: N 31°32ʹ31.53ʺ, E 60°1ʹ54.22ʺ.
Measurements: See
Female: Body sausage shaped, 514-644 µm (574.6 ± 53.3). Cuticular annuli retrorse, 5-6 µm wide, margins crenated, R = 100-130, several anastomoses observed in various body parts. Head rounded with three, not retrorse annuli, first annulus directed sideways or anteriorly. Stylet robust, 67.5-90 µm (79.6 ± 7.6). Excretory pore usually posterior to pharynx, 125-164 µm (145.9 ± 13.7) from anterior part of the body, Roes = 26-29, Rex = 28-33. Spermatheca rounded. Vulva closed, Rv = 7-9, Ran = 4-7, Rvan = 1-3. Postvulval part conical to rounded, tail 24-35.8 µm (29.2 ± 3.2) in length, ending with single or double lobe.
Male: Not found.
Remarks:
The Iranian population of C. morgensis closely corresponds to the original description. C. morgensis has been differentiated from near species C. helicus in the length of the stylet (67.5-90 vs. 53-59) and the position of the excretory pore (2-3 annuli behind the basal bulb in C. morgensis vs. at the level of the cardia, or 2-6 annuli in front of it in C. helices). The species represents a new country record for Iranian nematode fauna.
Paratylenchus vandenbrandei (De Grisse, 1962) Material examined: 10 females from one location, in good state of preservation (Figure 4) .
Measurements: See Table 2 . Type habitat and locality: Recovered from soil samples collected from the rhizosphere of B. vulgaris in the village of Mood, South Khorasan Province, eastern Iran. GPS coordinates: N 32°42ʹ32.95ʺ, E 59°31ʹ15.72ʺ.
Female: Body C shape after fixing, 270-409 µm (332.6 ± 49.6), pressed after vulva. Body annulus delicate. Lateral fields with three lines. Lip region conical with small, oral depression, 3-4 µm high and 6-8 µm wide. Stylet long, 29-32 µm (30.3 ± 1.6), conus more than half a spear long, basal knobs directed laterally or slightly dorsally. The orifice of the DGO opens 4-6.5 µm posterior to the stylet base. Metacorpus enormously developed, with a large median valvular apparatus, 26-27 µm high and 10-11 µm wide. Terminal bulb offset, 14.5-15 µm high and 7-10 µm wide. Cardia is obvious. Excretory pore at 59-73.5 (61.8 ± 4.9) µm from anterior end. Deirids at the level of the excretory pore. Vagina at right angle to body axis or slightly anteriorly directed. Vulva with lateral flaps or membranes. Oocytes arranged in a single row, reflex at the end. Spermatheca rounded, axial. Postvulval uterine sack absent. Tail conical, 16-31.5 µm (24.1 ± 6.1).
Male: Not found. Remarks: Based on Huang and Raski keys, general description of this species and morphometric measurements closely fit the original description of De Grisse. P. vandenbrandei is close to P. aculentus and P. aciculus. They both differ in the length of the stylet (29-32 µm in P. vandenbrandei vs. 20 µm in these two species), presence of the vulva flap vs. absence in these two species, and vulva position, which is 79.4%-86.2% body length in P. vandenbrandei vs. 70%-72% in these two species. The species represents a new country record for the Iranian nematode fauna.
